INTRODUCTION {#sec1-1}
============

In 1983, legislation was passed making it compulsory for all front-seat passengers to wear seat belts in the UK. This was then extended to include rear-seat passengers 8 years later. Despite this, a survey in 2007 by The Royal Society for the Prevention of Accidents showed that there is still significant morbidity and mortality from passengers\' traveling unrestrained. They estimated 370 deaths and a further 27,774 people seriously injured every year.\[[@ref1]\]

Since the introduction of seat belt laws, there has been an approximate 25% reduction in fatal and serious injuries from randomized controlled trials (RTCs). The UK government estimates that more than 50,000 lives have been saved by seat belts, and of the fatalities that have been recorded, one-third of these were not wearing seat belts.\[[@ref1][@ref2]\] Similar reductions in mortality have been recorded in other countries. In spite of the evidence supporting seat belt use, compliance among the general population is not universal and is estimated to be 93% in the UK.\[[@ref3][@ref4]\] Although the benefits of seatbelts are clear, it must not be forgotten by health professionals that seat belts are associated with their own patterns-of-injury that should be deliberately and specifically looked for when assessing all patients involved in RTCs. The first reported seat belt-related injury was a small bowel injury in a passenger wearing a lap belt.\[[@ref5]\] Since then, more complex patterns of injury associated with lap belts, three-point restraint seat belts, and airbags have been reported,\[[@ref6]\] with no area of the body immune from injury. An increase in hollow viscus injuries, thoracic injuries, abdominal wall hernias, and neck injuries have all been recorded in individuals wearing seat belts involved in RTCs.\[[@ref7]\]

A recent report by the National Confidential Enquiry into Patient Outcome and Death in 2007 showed that 60% of major trauma patients received a standard of care that was "less than good practice." Furthermore, on the basis of an estimate by the National Audit Office, about 3000 deaths in hospitals result from major trauma each year. Improvements in care might save 450--600 additional lives each year across England.\[[@ref8]\] This short review aims to increase awareness of the patterns of injury \[[Table 1](#T1){ref-type="table"}\] that can often be found in seat belt wearers after an RTC, and encourage clinicians to maintain a high degree of suspicion to ensure early diagnosis and effective management when dealing with trauma patients.
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Pattern of injury seen in seat belt-related trauma patients
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THORACIC INJURIES {#sec1-2}
=================

There are also reports describing less common injuries to the supra-aortic vessels (carotid and subclavian) in association with first and second rib fractures from the shoulder harness of seat belts.\[[@ref9]\]

SEAT BELT SIGN AND SEAT BELT SYNDROME {#sec1-3}
=====================================

Seat belt sign is the characteristic pattern of contusion across the chest wall and abdomen seen in a restrained passenger involved in an RTC. It is indicative of an internal injury in as many as 30% of cases seen in the emergency department.\[[@ref6]\]

Seat belt syndrome describes the presence of the seat belt sign plus an intra-abdominal or spinal injury. As such, clinicians should have a high degree of suspicion for other injuries in all patients presenting with visible seat belt bruising. Furthermore, since the advent of the new three-point restraint systems (including airbags), seat belt syndrome is being increasingly reported.\[[@ref7][@ref10][@ref11][@ref12]\]

INTRA-ABDOMINAL INJURIES {#sec1-4}
========================

Intestinal injuries are more common in patients wearing a seat belt than those who travel unrestrained\[[@ref7]\] and a visible seat belt contusion is associated with a threefold higher incidence of intestinal perforation.\[[@ref13]\] Allen *et al*. revealed a 10% incidence of hollow viscus injury including intestinal perforations, seromuscular tears and/or mesenteric tears in association with seat belt marks to the trunk.\[[@ref14]\] This association was more apparent when there was coexisting injury to a solid organ; specifically, there was a 50% increased risk of injury to a hollow viscus when the pancreas was involved. These injuries are the result of the dissipation of kinetic energy through the body as the seat belt restricts the passenger, preventing ejection from the seat. As such the less mobile areas of the bowel (proximal jejunum) are more vulnerable to injury. Furthermore, there have been reports of vascular injuries to the aorta when calcified, caused by direct pressure from the seat belt.\[[@ref15][@ref16]\]

The long-term complications of seat belt injuries have also been demonstrated many years later with one case report of chronic intermittent intestinal obstruction, some 7 years after the initial injury, resulting from adhesions.\[[@ref17]\] It has been demonstrated in the pediatric population that direct injury to the bowel from seat belts, such as bruising/compression sufficient to cause ischemia, did, in turn, lead to strictures.\[[@ref18]\] There have also been case reports of a duodenal hematoma in a child presenting 4 days following injury with signs of intestinal obstruction. This injury results from the shearing forces which lead to bleeding from the small vessels. It is more common in the pediatric population due to the poorly developed abdominal wall musculature, the wide costal angle in children, and closely related vascular pedicles.\[[@ref19]\]

BONY INJURIES {#sec1-5}
=============

Another common injury discovered in this group of patients is the chance fracture. This is a transverse vertebral fracture, caused by hyperflexion about an axis anterior to the vertebral column. Chance fractures were first described in 1948 and are found most commonly in passengers wearing a "lap-belt." Chance fractures are seen in association with intra-abdominal and retroperitoneal visceral trauma in 50%--65% of the cases.

PREGNANCY {#sec1-6}
=========

The widespread introduction of seat belts for front seat passengers has undoubtedly reduced injury and death during impact. Contrary to popular belief, pregnant women wearing seat belts in RTCs are not at increased risk of adverse fetal outcomes if the seat belt is properly positioned (with the lap belt placed snugly under the abdomen and shoulder restraints positioned diagonally across the chest).\[[@ref20]\] This reduces the likelihood of direct and indirect fetal injury because of the greater surface area over which the deceleration force is dissipated and also preventing forward flexion of the mother over the gravid uterus. However, there have been reports of abruptio placentae, fetal injuries, and uterine injuries when seat belts are not worn correctly adjusted for the gravid uterus.\[[@ref21][@ref22]\] The type of restraint system employed does affect the frequency of uterine rupture and fetal death.

DIAGNOSIS AND MANAGEMENT {#sec1-7}
========================

The most important recommendation in diagnosing any of the injuries that occur with seat belts, especially those with visible bruising, is to have a high index of clinical suspicion. This should be accompanied by repeated observation and monitoring and the judicious use of available imaging modalities.

Modern day emergency medicine allows for the use of a number of diagnostic tools to rule out both overt and covert injuries. Focused abdominal sonography for trauma has emerged as a quick and easily available tool in diagnosing the presence of intraperitoneal fluid or blood. The reported sensitivity and specificity of ultrasonography is in the range of 41% and 99.7% respectively, but a negative predictive rate of 95% must be taken into account.\[[@ref12][@ref23]\]

Assessment of fetal cardiotocography should be performed in all pregnancies where a deceleration collision in the presence of a maternal seat belt restraint makes fetal injury a possibility.

Diagnostic peritoneal lavage (DPL) has been performed with success in patients with blunt abdominal trauma who are unstable and need urgent intervention. In one study on road traffic accidents, DPL was shown to have 100% sensitivity in comparison to computed tomography (CT) abdomen which had a sensitivity of only 85%.\[[@ref14]\] However, CT scanning confers other advantages, including the ability to detect extraluminal air or extravasation of oral contrast into the peritoneal cavity both of which are critical in deciding on the need for early operative intervention.\[[@ref10]\] CT scanning also has a high sensitivity for detecting blunt pancreatic trauma. Imaging of the entire spine, either plain or CT should be considered to rule out a chance fracture.

CONCLUSION {#sec1-8}
==========

There is a general consensus that the introduction of seat belts has saved many lives and led to a significant reduction in morbidity from RTCs. However, clinicians treating trauma must bear in mind that injuries are still prevalent in restrained passengers and must be vigilant towards the patterns of injury that result from the use of seat belts. There should be a particularly high index of suspicion when there is seatbelt bruising on the trunk. Research has shown many seat belt injuries become apparent several days after the initial accident, in patients initially presenting with the benign abdominal examination. A period of observation or strict instructions as to potential complications should always be given to patients before discharge, especially those with visible bruising. In addition, children and pregnant women represent high-risk groups who are particularly vulnerable to injuries resulting from inappropriate seat belt application and the opportunity for education on seat belt application should not be missed in all healthcare contacts. Measures to introduce greater flexibility for customizing restraint systems to accommodate high-risk groups are likely to reduce the risk of injury. When injuries inevitably do occur, emergency physicians and trauma surgeons must endeavor to exclude or promptly recognize symptoms and signs of blunt trauma and manage injuries according to advanced trauma life support protocols. Finally, seat belts save lives, and their use cannot be over-emphasized under any circumstances. Furthermore, we strongly recommend Emergency Department policies to be modified to consider CT scanning of all patients with seat belt bruising given the strong correlation with abdominal pathology.
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